We have performed self-consistent augmented-plane-wave calculations of the band structure of Si and Ge with the use of a model of overlapping muffin-tin spheres. These calculations are in good agreement with those using no shape approximation for the crystal potential.
I. INTRODUCTION 
III. RESULTS AND DISCUSSION
In a recent paper Glotzel, Segall, and Andersen, ' using the self-consistent linear muffin-tin orbitals atomic-sphere approximation (LMTO-ASA) method calculated the band structure of Si, Ge, and C and obtained good agreement with calculations" that have been performed beyond the muffin-tin approximation. Glotzel et al. ' also employed the idea of Keller4 to insert empty spheres in the diamond structure and therefore increase the cell volume fraction enclosed by spheres from 0.34 to 0.68. However, since in the LMTO-ASA method the atomic polyhedra are replaced by overlapping atomic spheres, it is not clear whether the success of this approach is due to the insertion of empty spheres or to the overlapping of the spheres.
In the present work we have shown that a straightforward augmented-plane-wave (APW) calculation with overlapping muffin-tin spheres leads to results which, at least for Si, are almost identical to those of Glotzel et Table I using their results that include the so-called "combined correction" which attempts to correct for the overlap of the spheres. It is difficult, however, to assess this correction in our standard APW calculation.
Our energy bands for Si are plotted in Fig. 1 Fig. 2 . We note the well-known threepeak structure in the valence band, the s character of the low valence band, the strong p character of the top of the valence band and of the conduction band, and the significant d contribution in the conduction band.
In Table II %e have been consistent in calculating self-consistent energy bands for Ge using nonrelativistic codes for both the core charge density and the valence bands. give an even better agreement with experiment in the vicinity of the gap than the one we reported in Ref.
8. This sort of approach is probably a good starting point in using scattering theory to study impurities in semiconductors.
IV. CONCLUSIONS
The present calculation shows that the overlapping sphere model for Si, and to a lesser degree for Ge, gives results equivalent to calculations performed by methods which go beyond the muffin-tin approximation. The success of this method is due to the fact that we have reduced the volume of the interstitial region and hence the effect of the approximation of a constant potential in this region is minimized.
In addition, the present model is also helping us in describing better the charge density. It is known6 that the charge density reaches a maximum in the middle of the bond, therefore the overlapping spheres include more of this high charge-density volume.
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